Net radiation (R,) and evapotranspiration (ET) were poorly correlated during both a "wet" and a "dry" period on native range near Sidney, Montana within each of five levels of vegetational cover. The ratio ET:R, fluctuated greatly in all cases and was generally higher during the period of higher rainfall.
Understanding environment-vegetation relationships is necessary for development of sound range management practices. Little quantitative information is available relative to the relationship between native range grasses and environment-especially microenvironment.
The partitioning of thermal energy received by native plant communities has received little attention. Inadequate soil water limits production on western rangeland and great benefits can be realized from conservation practices that maximize wateruse efficiency of range plants. In the past, research has been directed towards increasing available water for plant use through such practices as range pitting, contour furrowing, and water spreading. Little attention has been given to what effect these practices have on partitioning the heat load and on water-use efficiency of plants. A better understanding of soil, plant, and meteorological factors that influence water use by plants is basic to development of methods for improving water-use efficiency (Staple, 1964) .
Evapotranspiration from any crop under dry-where ET is evapotranspiration, R, is net radiation, S is sensible heat flux to the soil, and A is sensible heat flux to the atmosphere.
In humid regions or over well-watered surfaces, S and A are generally small and ET is closely related to R,. Under more arid climatic and dryland conditions, S and A become larger, and the close relationship of ET to R,, no longer exists. Under extremely dry conditions, as in desert areas, almost all net radiation R, will appear as sensible heat flux A at some later time. The integrated value of S (at least over 24-hour periods) is generally zero; i.e., what enters the soil by day, generally leaves by night (Penman et al., 1967) . However, at Akron, Colorado, Hanks et al. (1968) found that S, averaged over lo-day periods during the 1966 and 1967 growing seasons, contributed an equivalent of 0.1 to 1.2 mm ET per day from native grass and up to 1.4 mm ET per day from oats and winter wheat.
The objectives of this study were to determine the energy balance of a native plant community and the relationship of plant cover to the microclimate in the semiarid northern Great Plains. Results and Discussion Figure 1 shows cumulative water loss from three of the five treatments studied and the amounts of rain received at different times during the growing season. Water loss from the other two treatments, 25% and 75q& cover, was similar to water loss from 50% cover. Evaporative loss of both precipitation and soil water was greater with full plant cover than with partial or no plant cover. In all cases, rate of water loss was greatest during and following periods of rainfall. Precipitation exceeded evaporation from the allfallow plot by 5.6 cm from May 11 to August 31, with evaporation being most rapid after a rain. Total precipitation for the period was 24.2 cm. Assuming no runoff, fallow storage efficiency (5.6/ 24.2 X 100) was 23.1%. Evapotranspiration was highest from complete cover, with 3 1.1 cm of water lost. This quantity exceeded rainfall by 6.9 cm during the period. ET from 25%, SO%, and 75% cover was 0.5 and 0.8 cm higher, and 0.2 cm lower, respectively, than the rainfall received. No attempt was made to separate effects of individual species on measured parameters. Total forage production from the plots and water loss from lysimeters are summarized in Table 1 for the preharvest period. The 50x-cover treatment produced the most vegetation and used water most efficiently.
Procedure
Complete cover was second highest in yield but lowest in water-use efficiency. The data suggest that partial manipulation of plant cover may result in higher production and more efficient water use on rangeland than does full cover.
Pan evaporation is an integrator of all climatic factors affecting evapotranspiration.
The ratios of evapotranspiration to evaporation for a U.S. Weather Bureau Class A evaporation pan, determined for all treatments, are plotted in Figure 2 . During the frequent and relatively heavy rains the first half of June-when soil water content was highest-complete cover used nearly twice as much water as 50% cover, which in turn used more water than 25% cover. Fallow lost slightly less water than 257X, cover. The reason for the anomalous behavior of the plot with 75% cover is unknown.
The only time any of the treatments exceeded an ET:E,,, ratio of one was during the rainy, vigorous plantgrowth period in June.
Nearly 6 cm of rain the third week of August was reflected by increased ET,&,,.
Transpiration increased as a result of initiation and growth of new tillers. Pan evaporation appears to be a poor estimator of ET from rangeland in this climatic region. Radiation measurements were taken during a comparatively dry period in May, and, for contrast, immediately after heavy rainfall in June. Table 2 shows daily averages for the periods in- 
dicated.
The ratios of net radiation R, to total solar radiation Rt (R,/R,) were higher during the "wet" period than during the "dry" period. This ratio depends on characteristics of crop and soil surfaces.
The ratios ranged from 0.5 during the "dry" period to 0.7 during the "wet" period, sug- gesting that the crop absorbed a greater proportion of the solar radiation during times of low insolation. Tanner and Lemon (1962) cited R,:Rt ratios of about 0.5 at three locations in the Midwest and of 0.65 to 0.70 in Hawaii, and Grable et al. (1966) found ratios of 0.6 to 0.9 for wet mountain meadows in Colorado. The 50% cover seemed to absorb solar radiation more efficiently than fallow and 25% cover during the "wet" period.
On all treatments, net radiation consistently exceeded evapotranspiration. From June 13 to June 24, ET on 50% and 100% cover approached R,, with ET/R, being 0.87 and 0.81, respectively. In all cases, even though both Rt and R, were lower, ET was higher in June than in May. This was a reflection of the higher rainfall in Junemore water was available for transpiration and evaporation.
Inadequate soil water limited plant growth in May. The rains in June sharply increased growth rates.
Daily ET:R, ratios are plotted in Figure  3 . There was a marked increase in daily ET/R, during the rainier period, with all treatments except fallow exceeding or equaling unity at least once. A large part of the net radiation received is dissipated as sensible heat to the air during dry periods (Table 2) . During wet periods, most of the net radiation is dissipated as evaporation. During the periods of measurement, sensible heat flux to the atmosphere A was positive, indicating that the air above the plots was being heated. Sensible heat exchange with the air was less during the rainier period, as expected.
The data in Table 2 show that 50% cover had the 
